Background: Greater numbers of older patients are accessing hospital services. Specialist geriatric input at presentation may improve outcomes for at-risk patients. The Survey of Health, Ageing and Retirement in Europe Frailty Instrument (SHARE-FI) frailty measure, developed for use in the community, has also been used in the emergency department (ED). Aim: To measure frailty, review its prevalence in older patients presenting to ED and compare characteristics and outcomes of frail patients with their non-frail counterparts. Design: Patient characteristics were recorded using symphony V R electronic data systems. SHARE-FI assessed frailty. Cognition, delirium and 6 and 12 months outcomes were reviewed. Methods: A prospective cohort study was completed of those aged 70 presenting to ED over 24 h, 7 days a week. Results: Almost half of 198 participants (46.7%, 93/198) were classified as frail, but this was not associated with a significant difference in mortality rates (OR 0.89, 95% CI 0.58-1.38, P ¼ 0.614) or being alive at home at 12 months (OR 1.07, 95% CI 0.72-1.57, P ¼ 0.745). Older patients were more likely to die (OR 2.34, 95% CI 1.30-4.21, P ¼ 0.004) and less likely to be alive at home at 12 months (OR 0.49, 95% CI 0.23-0.83, P ¼ 0.009). Patients with dementia (OR 0.24, P ¼ 0.005) and on 5 medications (OR 0.37, 95% CI 0.16-0.87, P ¼ 0.022) had a lower likelihood of being alive at home at 12 months. Conclusions: Almost half of the sample cohort was frail. Older age was a better predictor of adverse outcomes than frailty as categorized by the SHARE-FI. SHARE-FI has limited predictability when used as a frailty screening instrument in the ED.
Background
Greater numbers of older patients are accessing acute hospital services. Those aged 65 years and older account for up to 20% of unscheduled attendances and 40-50% of medical admissions to hospital. 1 As the population ages, this cohort of patients is likely to represent an increasing proportion of the acute hospital workload. It has been shown that older patients have poorer outcomes than their younger counterparts. 2 Those aged 65 years and older are more likely to have a severe illness and more likely to be admitted to hospital. 2, 3 Those who have access to comprehensive geriatric assessment as an inpatient have been shown to have improved outcomes. 4 Therefore, older patients with a high risk of poorer outcomes may benefit most from specialist geriatric input at an early stage of their hospital attendance.
Frailty is a syndrome characterized by reduced functional reserve resulting from a cumulative decline across systems, and it increases an individual's risk of an adverse outcome when exposed to a stressor. 5, 6 Its prevalence increases with age, varying between 4% and 59%, depending on the definition used. 7, 8 There are multiple frailty instruments used both clinically and in research though studies have shown limitations with frailty instruments used to assess patients aged 70 years and older in the acute hospital setting. 9, 10 Older frail patients often access hospital through the emergency department (ED). Traditionally, the ED was developed to address trauma and acute critical illness, and many departments continue to be organized and operate in this way, though it is not the most appropriate model to address the complex needs of older patients. It is now recognized that creating pathways and screening instruments for use in the acute setting, including the ED, may assist in capturing the complexity of older patients and directing appropriate management. However, screening instruments created for use in the ED such as the Identification of Seniors at Risk tool, Triage Risk Screening Tool and Variables Indicative of Placement risk have not been shown to accurately predict risk. 11, 12 A frailty assessment tool that can be administered quickly by those working in the ED and easily incoporated into the routine assessment of patients may be of use in identifying older patients most at risk. The Survey of Health, Ageing and Retirement in Europe Frailty Instrument (SHARE-FI) was initially developed for use in the community 13 but has since been studied identifying frail older patients in the ED and shown to be of use in predicting adverse outcomes. 14 Frail patients have been shown to be almost twice as likely to be admitted to hospital than non-frail. 15 Frail patients were also more likely to have an adverse outcome in the 30 days following ED attendance, including functional decline, re-attendance, nursing home admission and death. 14 
Aims
This study aimed to measure frailty using the SHARE-FI, review its prevalence in older patients attending ED and to compare the characteristics and outcomes of frail older patients with their non-frail counterparts. The predictive value of the SHARE-FI instrument in relation to adverse outcomes was also assessed.
Design
A prospective cohort study was carried out at a 600 bed university teaching hospital. Pre-specified convenience sampling was carried out 7 days a week, with patients recruited over 24 h. Those aged 70 years and older presenting to the ED were included. Patients were recruited between January 2014 and August 2014.
Materials and methods
Characteristics recorded at the time of index presentation included age, gender, time of attendance ('out of hours' attendance was defined as those attending outside of the hours of 09.00-17.00, Monday to Friday), presentation by ambulance, length of stay in the ED and discharge outcomes. This information is recorded routinely as part of the electronic patient record through symphony V R electronic data systems. In-patient mortality rates and re-attendance rates were reviewed through electronic records. Mortality rates and the proportion of patients resident in a nursing home at 6 months and at 12 months, were recorded through review of both electronic patient records and contacting patients and informants.
The SHARE-FI was used to assess frailty. 11 This instrument calculates frailty based on five variables: fatigue, weight loss, weakness as assessed through grip strength, slowness and physical activity. Patients are classified as being frail, pre-frail or nonfrail. Cognition was assessed using the Mini Mental State Examination and AD8 scores. Patient was assessed for delirium at presentation using the Abbreviated Mental Test (AMT4) score and Confusion Assessment Method--Intensive Care Unit method. Illness severity was recorded through Manchester Triage Score (MTS) at presentation and Early Warning Score, both of which are recorded routinely at presentation. MTS categories 1 (immediate) to 3 (urgent) are classified as indicating a severe illness. Two investigators assessed patients and obtainted collateral history while in ED. Data were analysed using Stata (Satatcorp). Normally, distributed continuous variables were described as means and SDs and compared across groups using ANOVA/student t-test. Categorical variables were compared using the chi-square test. Sensitivity and specificity of the SHARE-FI in predicting inhospital and 1 year mortality for frail and non-frail patients was calculated. Binary logistic regression was used to estimate odds ratios for covariates including frailty category and age category (patients were divided into three age groups, from 70-79 years, 80-89 years and 90 years or more) for 12-month outcomes, specifically mortality at 12 months, re-admission within 12 months, nursing home admission at 12 months and a composite outcome of being alive and at home at 12 months.
Results
Two hundered and twenty patients were recruited. A total of 198 patients had a full assessment completed from January 2014 to August 2014 and were followed up at 6 and 12 months. Of those that did not complete a full assessment 5 had no appropriate collateral available, 10 did not have a full cognitive screen completed in ED, 2 did not complete the SHARE-FI in ED and 5 were lost to follow up at 6 or 12 months.
Mean A similar proportion of each frailty category presented with a severe acute illness, classified as a MTS of 1-3 at the time of attendance; 73.1% (68/93) of the frail group, 68.3% (28/41) of the pre-frail group and 78.1% (50/64) of the non-frail group (Chi-Square test: P ¼ 0.527). Similarly, there was no significant difference in the proportion of those arriving by ambulance (Chi-Square test: frail 43.0%, pre-frail 31.7%, non-frail 31.3%, P ¼ 0.241), in those presenting 'out of hours' (Chi-Square test: frail 44.1%, pre-frail 34.2%, non-frail 37.5%, P ¼ 0.497) or in those who remained in the ED for more than 6 h prior to admission to hospital or discharge (Chi-Square test: frail 78.5%, pre-frail 73.2%, non-frail 68.7%, P ¼ 0.384). 15.1% (14/93) of frail patients presented with delirium, this was a significantly higher proportion than in the pre-frail [2.4%, (1/41)] and non-frail [3.1% (2/64)] groups (Chi-Square test: P ¼ 0.009). This difference was reflected in AMT 4 scores. There was a higher proportion of polypharmacy (greater than 5 medications prescribed) in frail patients 86.0% (80/93) and pre-frail pateints 70.7% (29/41), compared to the non-frail group 57.8% (37/64), Chi-Square test: P ¼ <0.001 (Table 1) .
In-hospital mortality rates at the time of initial presentation and admission did not vary significantly between the groups (Chi-Square test: frail 7.5%, pre-frail 12.2%, non-frail 12.5%, P ¼ 0.411) nor did 1 year mortality rates (Chi-Quare test: frail 22.6%, pre-frail 14.6%, non-frail 21.9%, P ¼ 0.556; Table 2 ). The sensitivity of SHARE FI frailty categories in predicting in hospital and 1 year mortality was 0.46 and 0.47, respectively, and its specificity was 0.61 for in-hospital mortality and 0.59 for 1 year mortality.
Using binary logistic regression, it was found that age category predicts 12-month mortality (OR 2.34, 95% CI 1.30-4.21, P ¼ 0.004; Table 3 ). Younger patients were more likely to be 'alive and at home' at 12 months (OR 0.49, 95% CI 0.23-0.83, P ¼ 0.009; Table 4 ). Patients with a history of dementia (OR 0.24, P ¼ 0.005) and polypharmacy (OR 0.37, 95% CI 0.16-0.87, P ¼ 0.022) were also found to have a lower likelihood of being alive and at home at 12 months (Table 4) . Frailty status as defined by SHARE-FI was not associated with a significant difference in either 12-month mortality rates (OR 0.89, 95% CI 0.58-1.38, P ¼ 0.614) or being alive and at home at 12 months (OR 1.07, 95% CI 0.72-1.57, P ¼ 0.745). Neither age category or frailty status was significant predictors of re-admission to hospital or nursing home admission at 12 months.
Conclusion
The SHARE-FI is a useful tool in the research setting and has the advantage of being easily administered in a clinical environment. It was created using a community dwelling population however, and may not be appropriate for use in the ED. 13 Previous studies have examined multiple frailty instruments in patients aged 70 years and older, including the Cardiovascular Health Study index, the Study of Osteoporotic Fractures index and FRAIL index and have also shown them to have poor predictive value in the acute setting. 9, 10, 12 These results were reflected in this study, where increasing age was a significant predictor of being alive and being alive and at home at 12 months, but frailty status was not. Though frailty is a common condition and identifying pre-frailty or frailty at an early stage may be of benefit to patients 16 the low sensitivity and specificity of the SHARE-FI in predicting mortality rates in the population examined and the fact that there were no significant differences demonstrated in outcomes noted when frail and non-frail cohorts were compared indicate that it may not be appropriate for use as a screening instrument in this setting. This study found a high prevalence of frailty and pre-frailty in older patients who present to the ED but few significant differences between the baseline and outcome characteristics of these groups and non-frail older patients. The high mortality and re-admission rates seen in patients in this study are likely to be related to a number of factors. A large proportion of this population has multiple co-morbidities and a poor baseline functional status. Over two-thirds of all patients were classified as having a severe illness requiring immediate attention at the time of presentation to hospital (MTS 1-3) . The mortality rate at 1 year was greater than 20% in both frail and non-frail groups, further demonstrating a high risk of adverse outcomes in all older patients. This reflects the complexity of this patient cohort, especially when acutely unwell suggesting that an ED attendance for an older person induces frailty almost regardless of pre-morbid baseline.
Although comparable to previous studies, limitations of this study include the low numbers of patients when subdivided into frail, pre-frail and non-frail groups and that the SHARE-FI was created and validated to define frailty in a categorical manner as opposed to measuring it as a continous variable. 13 The age of patients and the fact that recruitment was from a single centre may also represent a limiting factor. Only patients aged 70 years and older were recruited as this group had previously been shown to have poorer outcomes than their younger counterparts. 2, 3 Younger patients may also fit the SHARE FI criteria, which was developed in a population aged 50 years and older, and their inclusion in further studies of frailty in the ED should be considered. New methods of assessing patients are being reviewed. In the future, instruments which evaluate functional limitation or functional decline may be of use in the ED and acute hospital. 17, 18 Such instruments can have the advantage of identifying an individual's specific care needs. They may be incorporated into the routine assessment of patients and used in a practical way to direct care of individual patients from the time of ED presentation. Current research examining the assessment and management of older patients who access acute hospital services, and an increasing recognition of the limitations of traditional ED models, demonstrates an ongoing interest in the unique needs of older patients. Education and training for staff working with older people both in the ED and throughout their hospital stay, is required. This would ensure their high risk of poorer outcomes is recognized and appropriate management plans are created to minimize this risk.
Frailty remains an important concept and should be considered in the assessment of all patients but alternative methods of identifying and quantifying risk to older patients in the ED need to be considered. This study suggests it may be of greater use to consider all older patients as being at high risk of adverse outcomes as hospitalization itself is the critical event regardless of pre-morbid status. Ensuring comprehensive geriatric assessment is available to all relevant older people attending ED requires reorganization of services, resources and in particular training of ED staff to meet this increasing need.
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